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Constitution 

The novel 3M-dihydroxychalcone derivative is a compound 
represented by the general formula (I), 

[Structure 1] 




(where x is a substituted phenyl shown by, for example, the 
following formula (I) ) r 

[Structure 2] 

OR* 

(where R' is a hydrogen atom or an alkyl group, R2 is an alkyl 
group / an alkoxy group, or an OH group (excluding the OH group at 
the 4 -position) / or its salt. Furthermore, the anti-inflammatory 
of the present invention contains a 3, 4-dihydroxychalcone 
derivative consisting of the compound represented by the general 
formula (I) given previously or its salt as am effective 
ingredient) . 
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Claims 

1. 3, 4-Dihydroxychalcone derivatives consisting of the 
compounds represented' by general formula (I) 

[Structure 1] 




(where X is a substituted phenyl group represented by the 
following formula (i)), 

[Structure 2] 




(where is a hydrogen atom or an alkyl group, and is an 
alkyl group, an alkoxy group or an OH group (excluding the OH 
group at the 4-position) ) , the following (ii), 

[Structure 3] 

(where is an alkyl group, an alkoxy group, or a dimethylamino 
group), the following formula (iii). 
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(Structure 4] 



R*-4or (ill) 




(where R* and are alkyl groups, and R'^ is a hydrogen atom or an 
alkyl group), or the following formula (iv), 

[Structure 5] 

R" O^xb^ 

(10 

(where R' is an alJcoxy group, R' is a hydrogen atom or an alkyl 
group, and r' is a hydrogen atom or an alkoxy group) or their 
salts. 

2. Ant i- inflammatories having 3, 4-dihydroxychalcone 
derivatives described in Claim 1 as effective ingredients. 

Detailed explanation of the invention 



[0001] 



Industrial application field 

The present invention relates to a chalcone derivative and a 
drug agent containing a chalcone derivative. In particular, it 
relates to a 3, 4-dihydroxychalcone derivative and an 
anti-inflammatory containing this. 
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(0002] 

Background of the technology 

It is known (Food Chemistry (1983, 12,) 205-212) that there 
is an effect of the inhibition of the oxidation of edible oil in 
3,4-dihydroxychalcone and its derivatives. Furthermore/ in 
Japanese Kokai Patent implication No. Sho 61(19861-76433/ it is 
disclosed that 3- (3, 4-dihydroxyphenyl) -1- (2/ 3, 4- 
trimethoxyphenyl ) ] -2-propen-l-one (=3, 4- (2 ' / 3 • , 4 • - 
trimethoxy) dihydroxychalcone) has an anti-allergic effect. In 
Japanese Kokai Patent implication No. Sho 63 [1988] -297847, it is 
disclosed that 2 ' , 3 • , 3, 4-tetrahydroxychalcone has a multivalent 
anti-inflammatory effect. 

[0003] 

Furthermore, according to the in vitro experimental results, 
it has been clarified that in 3, 4 -dihydroxychalcone, 2',3,4- 
trihydroxychalcone, 4 ' , 3, 4-trihydroxychalcone, 2 ' , 4 ' , 3, 4- 
tetrahydroxychalcone and other 3, 4-dihydroxychalcone derivatives, 
there is an inhibiting effect with respect to the enzyme related 
to inflammation (Prostaglandins (1985, 30(3)357)). Thus, for a 
variety of 3, 4-dihydroxychalcone derivatives, research on their 
activities have been conducted. 
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[0004] 

Objectives of the invention 

The first objective of the present invention is to provide a 
novel 3,4-dihydroxychalcone derivative useful as a medicine 
feedstock, etc. Furthermore, the second objective of the present 
invention is to provide a novel anti-inflammatory. 

[0005] 

Means to achieve the objectives 

As a result of zealous investigations on 3,4- 
dihydroxychalcone derivatives, the present inventors have 
discovered that certain types of 3, 4-dihydroxychalcone derivative 
have at least one anti-inflammatory effect (especially an anti- 
inflammatory effect for external use), an effect for the 
inhibition of the oxidation of cell membranes of mammalS/ a 
cyclooxygenase inhibiting effect, and a lipoxygenase inhibiting 
effect. The present invention has thus been accomplished. 

[0006] 

In other words, the novel 3, 4-dihydroxychalcone derivatives 
of the present invention to achieve the first objective mentioned 
previously are 3, 4-dihydroxychalcone derivatives consisting of 
the compounds represented by general formula (I) 
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[Structure 6] 




(I) 



(where X is a sxibstituted phenyl group represented by the 
following formula (i) 

(Structure 7] r2 

(where b} is a hydrogen atom or an alkyl group, and is an 
alkyl group, an alkoxy group or an OH group (excluding the OH 
group at the 4-position) ) , the following formula (ii)/ 




[Structure 8] 



R^-KlJI (ii) 



(where is an alkyl group, an alkoxy group, or a dimethylamino 
group) , the following formula (iii) , 

[Structure 9] c 



(iii) 

(where R^ and R* are alkyl groups, and R* is a hydrogen atom or an 
alkyl group), or the formula (iv) , 
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[Structure 10] 




(iv) 



(where r'' is an alkoxy group, is a hydrogen atom or an alkyl 
group, and R® is a hydrogen atom or an alkoxy group) or their 
salts. 

(0007] 

Furthermore, to achieve the second objective mentioned 
previously the anti-inf lammatories of the present invention 
contain the 3, 4-dihydroxychalcones of the present invention as 
effective ingredients • 

[0008] 

The present invention will be explained in detail in the 
following. First, the 3, 4-dihydroxychalcone derivatives of the 
present invention will be explained. These chalcone derivatives 
are the compounds represented by the general formula (I) given 
previously or their salts. Here, if X in the general formula (I) 
is a substituted phenyl group represented by the following 
formula (i) 

[Structure 11] 



(i) 
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(where is a hydrogen atom or an alkyl group., and is an 
alkyl group, an alkoxy group, or an OH group ^excluding the OH 
group at the 4-position) ) ; as the specific examples of the alkyl 
groups as R^ or rS a methyl group, an ethyl group, a propyl 
group, an isopropyl group, a butyl group, an isobutyl group, a 
tert-butyl group and so on can be mentioned. If R* and R^ are 
both alkyl groups, these alkyl groups may be the same or 
different. Furthermore, as the specific groups of alkoxy groups 
as R% a methoxy group, an ethoxy group, a propoxy group, an 
isopropoxy group, a butoxy group, an isopropoxy group and so on 
can be mentioned. 

[0009] 

The previously mentioned specific examples of the alkyl 
groups may also be the specific examples of alkyl groups as R', 
r\ R^ or R^ if X in the general formula (I) is a substituted 
phenyl group represented by the following formula (ii) , 

[Structure 12) 




(ii) 



(where R^ is an alkyl group, an alkoxy group, or a dimethylamino 
group), the following formula (iii) , 

[Structure 13] 



(iii) 
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(where and are alkyl groupS/ and R* is a, hydrogen atom or an 
alkyl group) f or the following formula (iv) , • 

[Structure 14] 



(where R'' is an alkoxy group^ R* is a hydrogen atom or an alkyl 
group, and R^ is a hydrogen atom or an alkoxy group) . In the same 
manner, the previously mentioned specific examples of the alkoxy 
groups may also be the specific examples of the alkoxy groups as 
R^ R^ or R^ if X in the general formula (I) is a substituted 
phenyl group represented by the previously given formula (ii), 
(iii) or (iv) . 



The manufacture of the novel compounds represented by the 
general formula (I) given previously may be carried out by^ for 
example, condensation of 3^ 4-dihydroxybenzaldehyde and a 
siibstituted acetophenone having a specific substituent group at 
the phenyl group in the presence of an alkaline-earth metal 
hydroxide in an alcoholic reaction solvent or under an acidic 
condition. 




(iv) 



[0010] 
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[0011] 

Any of the chalcone derivatives of the previously given 
general formula (I) that can be. manufactured according to the 
previously described method or the like has at least one anti- 
inflammatory effect (especially the anti-inflammatory effect for 
the external use) ^ an effect to inhibit the oxidation of cell 
membranes of mammals^ a cyclooxygenase inhibiting effect and a 
lipoxygenase inhibiting effect. Therefore, they are useful as 
feedstocks of anti-inf lammatorieS/ especially anti-inf lammatories 
for external use. Furthermore, they are also useful as medicine 
feedstocks or the like of cell protecting agents, cyclooxygenase 
inhibitors, lipoxygenase inhibitors, etc. 

10012] 

Furthermore, the chalcone derivatives consisting of the 
salts (such as sodixam salts or potassium salts) represented by 
the general formula (I) given previously also have at least one 
anti-inflammatory effect (especially the anti-inflammatory effect 
for external use) , an effect for the inhibition of the oxidation 
of cell membranes of mammals, and the lipoxygenase inhibiting 
effect/ in the same manner as the chalcone derivatives 
represented by the general formula (I). Therefore, these salts 
are also useful as medicine feedstocks or the like of cell 
protecting agents, cyclooxygenase inhibiting agents, lipoxygenase 
inhibiting effects and so on, in addition to being useful as 
feedstocks for anti-inf lammatories, especially anti- 
inflammatories for external use- These salts can be manufactured 
by conventional methods. 
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[0013] 

Next, the anti-inflammatories of the. present invention will 
be explained. These drug agents contain the 3, 4-dihydroxychalcone 
derivatives consisting of the compounds represented by the 
previously given general formula (I) or their salts as described 
previously as effective ingredients. 

[0014] 

The anti-inflammatories of the present invention are 
especially useful in the case of drugs for external use. As 
specific examples of agent types in the case of drugs for 
external use, an ointment, a solution (including a clear 
dissolved material, an emulsion, and a suspension; the same 
hereafter) , a suppository, eyedrops, a paste and so on can be 
mentioned. However, they are not to be restricted to these. 

[0015] 

Furthermore, the anti-inflammatories of the present 
invention are also acceptable as internal drugs. As specific 
examples of types in this case, a tablet, a capsule, a granule, a 
powder, a fine granule, a pill, a troche, a syrup, a liquid and 
so on can be mentioned. However, they are not to be restricted to 
these. Furthermore, the anti-inflammatories of the present 
invention may also be used as an injections. 
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[0016] 

The anti-inflammatories of the present invention can be 
manufactured by publicly known methods using 3,4- 
dihydroxychalcone derivatives consisting of the compounds 
represented by the previously given general formula (I) or their 
salts, and nontoxic vehicles, binders, lustering agent, 
antifoaming agent, preservatives, isotonic agents, stabilizers, 
dispersants, antioxidants, coloring agents, sweeteners, buffers 
or other additives commonly used during the agent preparation. 
The type of additives used during the agent preparation varies 
according to the agent type and the like of the drug agent 
desired. As the specific examples of the nontoxic additives, for 
example, starchy gelatin, glucose, lactose, fructose, maltose, 
magnesium carbonate, talc, magnesium stearate, methylcellulose, 
carboxymethylcellulose, giom arable, polyethylene glycol, 
propylene glycol, petrolat\im, carbo wax, glycerin, ethanol, 
syrup, sodium chloride, sodium sulfite, sodium phosphate, citric 
acid, polyvinylpyrrolidone, water and so on can be mentioned, 

[0017] 

The content of the compound {the 3, 4-dihydroxychalcone 
derivative) of the present invention in the anti-inflammatory of 
the present invention varies according to its agent types, 
application, etc. In general, it is desirable that this is 
contained at a concentration of 0.01-99 wt%. 
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[0018] 

The amount given can be varied in a wide range according to 
the type of the target animal, age, sex, the type of disease, the 
degree of seriousness of symptoms, the doctor's diagnostic 
results, etc. In general, it may be 0.01-100 mg/kg per day. 
However, depending on the degree of seriousness of the symptoms 
of the patient and the doctor's diagnostic results, the range of 
the amount given can also be changed. The amount given mentioned 
previously can be administered once a day or divided into several 
dosages. The various drug agents of the present invention can 
also contain other drug agents useful in treatment in addition to 
the compounds (3, 4-dihydroxychalcone derivatives) of the present 
invention mentioned previously. 

[0019] 

Application examples 

The application examples of the present invention will be 
explained in the following. 

Application Example 1 (Manufacture of 2' , 5'"dimethoxy-3» 4- 
dihydroxychalcone ) 

2.7 g (19.6 mmol) 3, 4-dihydroxyben2aldehyde and 0.12 g 
{0.5 mmol) p-toluenesulfonic acid pyridine salt were suspended in 
4 0 mL methylene chloride. While it was being stirred, 10 mL of a 
methylene chloride solution of 10.1 g (120 mmol) 
3, 4-dihydro-2H-pyran were slowly added dropwise. After 2.5 h. 
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0.4 g (4.8 mmol) of 3, 4-dihydro-2H-pyran was added and further 
stirred for 1 h. After stirring, the reaction solution was washed 
in sequence with 0.5N HCl, 5% NaHCOs and water,. The organic layer 
was distilled off under a reduced pressure to obtain 5.9 g of the 
reaction product. 

[0020] 

3.1 g of the reaction product mentioned previously, 1.8 g 
{10.0 mmol) 2' , 5'-dimethoxyacetophenone, and 3.2 g (10.2 mmol) 
Ba{OH)2-H20 were dissolved in 100 mL methanol, and stirred for 
one night. After the completion of the reaction the pH was 
adjusted to 6. After methanol had been distilled off, it was 
extracted with ethyl acetate. After extraction, it was washed 
with water. The organic layer was distilled off, and 6.7 g of the 
reaction product were obtained. 

[0021] 

6.7 g of this reaction product were dissolved in 100 mL 
methanol, 200 mg (1.1 mmol) p-toluenesulfonic acid were added, 
and stirred for one night. After stirring, methanol was distilled 
off. The residue was recrystallized with benzene acetate, and 
0.6 g of the title compoxind (yield 20%) was obtained. The melting 
point, the ultraviolet ray absorption characteristics, HPLC 
analytical values, and NMR analytical values of the title 
compound obtained in this manner are shown in Table I. 
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[0022] 

Application Examples 2-30 

The 3, 4-dihydroxychalcone derivatives shown in Tables I-VIII 
were obtained in the same manner as in Application Example 1 
except that the type of the substituted acetophenones was changed 
in a variety of manners. The melting points, ultraviolet ray 
absorption characteristics, HPLC analytical values, and NMR 
analytical values of the various 3, 4-dihydroxychalcone 
derivatives are shown in Tables I-VIII. 
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(0023] 
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Key: 1 Melting point 

2 Ultraviolet ray absorption characteristics 

3 HPLC analytical values 

4 NMR analytical values 

5 Values 

6 Application Example 

7 Formula 

8 Olefin 

[0031] 

Toxicity tests 

By using the 3, 4-dihydroxychalcone derivatives of 
Application Examples 1, 2, 5, 8, 10, 15, 19, 20, 21, 25, 27, 28, 
29 and 30 as test substances, the toxicity tests were carried out 
for the various test substances according to the following 



26 



method. First of all, the test substance was administered orally 
at a ratio of 1000 mg/kg on ICR-system male mice (3-5 mice/group) 
with a body weight of 30 g or so. Up to 5 h after the 
administration, effect on the general symptoms were observed by 
Irwin's multiple movement analytical method. At the same time, 
the observations were also conducted in the same manner at 24 h 
after the administration. In the control/ 1% gum arable solution 
was administered orally instead of the test substance. As a 
result, there was no variation in the general symptoms between 
the test group and the control group. No toxicity of the test 
compound was observed. 

[0032] 

Test on the anti-inflammation effect for external use 

By using 3, 4-dihydroxychalcone derivatives shown in Table IX 
as test substances, tests on the anti-inflammation effect for 
external use for the various test substances were carried out by 
the following method. First of all, acetone solutions for the 
various test substances were prepared. Next, the acetone solution 
described previously was coated on the right ears of the ICR male 
mice so that the amounts of the test siabstance were 10 yg/ear, 
30 pg/ear and 100 pg/ear. 1 h after this coating, 1 mg 
arachidonic acid was coated on the right ear to cause the ear 
swelling. 
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[0033] 

1 h after the coating of arachidonic acid, the mice were 
slaughtered by the cervical dislocation* The left and right ears 
were cut off and their weights were measured. The weight of the 
right ear coated with arachidonic acid was divided by the weight 
of the untreated left ear to calculate the swelling ratio. For 
the effectiveness of the test sxabstance, the relative value of 
the swelling ratio of each mouse was detenained with the average 
value of the swelling ratio of the solvent control group as 100. 
The decrement was expressed as a percentage (the inhibition 
ratio) . The results are shown in Table IX. 
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Key: 1 Arachidonic acid ear swelling inhibition ratio {%) 

2 ug/ear 

3 Compound of Application Example 
[0035] 

As shown from Table IX, the various 3^ 4-dihydroxychalcone 
derivatives exhibit an obvious inhibition effect with respect to 
arachidonic acid ear swelling. It is found from this fact that 
these 3, 4-dihydroxychalcone derivatives have an anti-inflammation 
effect for external use. 

[0036] 

Test on cell protection effect 

By using the 3, 4-dihydroxychalcone derivatives of 
Application Examples 1-30 as the test substances/ the inhibition 
test with respect to the lipid peroxidation reaction of liver 
microsome as the cell hindrance model via the radical reaction 
was carried out by the following method. From these results, the 
effects of the various 3v 4-dihydrochalcone derivatives with 
respect to the oxidation of cell membranes were investigated. 
First of all/ after the rat liver microsome had been obtained by 
the conventional method, it was suspended in 1.15% KCl to obtain 
a microsome suspension. 
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[0037] 

Next, the previously mentioned microsome ..suspension with 
2-mg equivalent as the protein amount was added into a tris-HCl 
buffer (pH 7.4) containing NADPH (final concentration 0.2 nM) , 
ADP (final concentration 1 mM) and FeCls (final concentration 
10 pM) . 10 uL of the dimethyl formamide (DMF) solution of the 
test substance were added to a total amoiint of 1 mL. Then it was 
heated at 37 "C for 20 min. The test substance was added so that 
the final concentration was lO'^M. Afterwards, the amount of 
formation of the peroxidized lipid was measured by the 
thiobarbituric acid method. The effect of the test substance was 
compared with that of the control group and expressed as the 
inhibition ratio (%) . In the control group, 10 DMF were used 
instead of 10 pL of a DMF solution of the test substance. 

[0038] 

As a result, any of the various 3, 4-dihydroxychalcone 
derivatives inhibited the lipid peroxidation reaction by more 
than 60% at a concentration of 10'*M. It is found from this fact 
that these 3, 4-dihydroxychalcone derivatives are excellent in the 
inhibition of oxidation of cell membranes. 

[0039] 

Test on the cyclooxygenase inhibition effect 

A SOmM phosphoric acid buffer solution (pH 7.4) containing 
the sheep spermary microsome, 2mM glutathione, 0.6inM epinephrine, 



31 

and BOyiM EDTA-2Na was heated beforehand to 37 *C for 2 min. To 
this reaction solution "C-arachidonic acid was added and heated 
for 10 min. The radiation activity of prostaglandin E2 formed was 
used as the cyclooxygenase activity. As the te«t substances/ the 
various 3, 4-dihydrochalcone derivatives shown in Table X were 
used. For cyclooxygenase inhibition effect of these test 
substances, the test substance was added to the phosphoric acid 
buffer solution mentioned previously, and the radiation activity 
of the prostaglandin E2 was measured in the same manner mentioned 
previously. It was compared with that of the control group to 
determine the inhibition ratio. By the conventional method, the 
value of IC50 was calculated for evaluation. The IC50 of the 
various test substances are shown in Table X. 
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Key: 1 Cyclooxygenase inhibition effect (ICsotyM) 
Compound of Application Exainple 
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[00411 

It is seen from Table X that the IC50 values of the various 
3^ 4-dihydroxychalcone derivatives are small. I.t is found from 
this fact that these 3, 4-dihydroxychalcone derivatives have an 
excellent cyclooxygenase inhibiting effect. 

[0042] 

Test on the 5-lipoxygenase inhibiting effect 

RBL-1 cell homogenate was suspended in a 50mM phosphoric 
acid buffer solution (pH 7.4) containing 2mM CaCl2f 0.25M white 
sugar, ImM EDTA-2Na, and glutathione. This was heated to 37 *C. 
Arachidonic acid was added to this reaction solution. The amount 
of 5-HETE (5-hydroxyeicosatetraenoic acid) fotmed was measured 
with high-performance liquid chromatography. As the test 
substances, the various 3, 4-dihydroxychalcone derivatives shown 
in Table I were used. For the 5-lipoxygenase inhibiting effects 
of these test substances, the test substance was added to the 
phosphoric acid buffer solution mentioned previously, and the 
amount of 5-HETE was measured in the same manner as that 
described previously. This was compared with that of the control 
group to determine the inhibition ratio. By the conventional 
method, the value of IC50 was calculated for evaluation. The IC50 
of the various test substances is shown in Table XI. 
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[0043] 
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Key: 1 5-Lipoxygenase inhibiting effect (ICso: pM) 2 
Compound of Application Example 

(0044] 

As shown from Table XI, the ICsovalues of the various 
3, 4-dihyclroxychalcone derivatives are small. It is seen from this 
fact that these 3, 4-dihydroxychalcone derivatives have an 
excellent lipoxygenase inhibiting effect. 
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[0045] 

Prepared Agent Example 1 
(Manufacture of an ointment) 

A hydrophilic ointment of the Japan Pharmacopoeia was used 
as a base agent. A small amount of this base agent and 1 g of the 
2 ' , 5' -dimethoxy-3, 4-dihydroxychalcone obtained in the same manner 
as in implication Example 1 were thoroughly kneaded to complete 
homogeneity. 100 g of the ointment were obtained. Furthermore, 
ointments were also obtained in the same manner for the various 
3, 4-dihydroxychalcone derivatives obtained in the same manner for 
Application Examples 2, 8, 10, 15 and 30. 

[0046] 

Prepared Agent Example 2 

(Manufacture of an ointment) 

100 g of an ointment were obtained in the same manner as in 
Prepared Agent Example 1 except that a water-absorbing ointment 
of the Japan Pharmacopoeia was used as a base agent. The 
ointments were also obtained in the same manner for the various 
3, 4-dihydroxychalcone derivatives obtained in the same manner for 
Application Examples 2, 8, 10, 15 and 30. 
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[0048] 

Prepared Agent Example 4 
(Manufacture of an injection agent) 
3, 4-Dihydroxychalcone derivative of 
Application Example 1 
mgSodium Chloride 

Na2C03 distilled water for injection 

Distilled water 
amount 



10 

90 mg5% 
impropriate amount 
Appropriate 
10 



mL 

Function 

The recipe amount of the 3, 4-dihydroxychalcone derivative of 
Application Example 1 was dissolved in 5% Na2C03 distilled water 
for injection. Furthermore^ the recipe amount of sodium chloride 
was dissolved. Then, distilled water for injection was added to 
bring the total amount to 10 mL. The solution obtained was filled 
in an ampule. After nitrogen gas replacement^ it was enclosed by 
fusion to obtain an injection agent. Injection agents were also 
obtained in the same manner for the various 3, 4-dihdyroxychalcone 
derivatives obtained in the same manner for Application Examples 
2, 8, 10, 15 and 30. 
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[0047] 

Prepared Agent Example 3 
(Manufacture of a tablet) 

3/ 4-Dihydroxychalcone derivative of 
Application Example 1 
gLactose 
starch 

gCrystalline cellulose 
gHydroxypropylcellulose 
gMagnesium stearate 

Function 

The 3, 4-dihydroxychalcone derivative of Application Example 
1, lactose, corn starch and crystalline cellulose were mixed 
using only the amounts mentioned previously. To this, 
hydroxypropylcellulose was dissolved in 30 mL water, added, and 
thoroughly kneaded. This kneaded material was pelletized into a 
granular shape by passing through a 20-mesh screen. After drying, 
magnesium stearate was mixed in the granules obtained. It was 
tableted to 100 mg/tablet to obtain tablets. Tableting was 
carried out in the same manner for the various 

3, 4-dihydroxychalcone derivatives obtained in the same manner for 
Application Examples 2, 8, 10, 15, and 30. 
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[0049] 

Effect of the invention 

As explained previously, the novel 3, 4-dihydrochalcone 
derivatives of the present invention and the drug agents 
containing these as effective ingredients have at least one anti- 
inflammation effect, an effect for the inhibition of oxidation of 
cell membranes of mammals, a cyclooxygenase inhibiting effect, 
and lipoxgynase inhibiting effect. Therefore, by the 
implementation of the present * invention, a new anti-inflammatory 
can be provided. 
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